Cytopathic BVDV-1 strain induces immune marker production in bovine cells through the NF-κB signaling pathway.
The bovine viral diarrhea virus (BVDV-1) is a pathogen responsible for high economic losses in the cattle industry worldwide. This virus has the capacity to modulate the immune system of several higher vertebrates, but there is little information available on the cell infection mechanism. To further investigate the effects of BVDV-1 on the activation of the immune response, the Madin-Darby bovine kidney cell line was infected with the cytopathic CH001 field isolate of BVDV-1, and the proinflammatory and antiviral cytokine expression profiles were analyzed. The results showed that BVDV-1 was able to induce the production of BCL3, IL-1β, IL-8, IL-15, IL-18, Mx-1, IRF-1, and IRF-7 in a way similar to polyinosinic-polycytidylic acid. Interestingly, all BVDV-1 activities were blocked by pharmacological inhibitors of the NF-κB signaling pathway. These results, together with in silico analyses showing the presence of several regulatory consensus target motifs, suggest that BVDV-1 regulates gene expression in bovines through the activation of several key transcription factors. Collectively, these data identified BVDV-1 as a viral regulator of immune marker expression, even from early infection. Additionally, this is the first report to find BVDV-1 modulating the activation of cytokine production and transcriptions factors mainly through the NF-κB pathway in vertebrates.